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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a doppler type 
ultrasonic flowmeter capable of calculating automatically 
the optimum value to be regulated in response to a 
variable accompanied to a measuring object. 
SOLUTION: This flowmeter is provided with a data input 
means for inputting a inside diameter Di of a fluid pipe, 
an ultrasonic wave speed Cw in a measured fluid, and an 
incident angle a of an ultrasonic pulse, a maximum flow 
velocity calculating means for calculating the maximum 
flow velocity V by a fluid velocity distribution measuring 
means, a velocity dimensioniess-number calculating 
means for calculating a velocity dimensioniess-number 
Vo provided by dividing the calculated maximum flow 
velocity V with the ultrasonic wave speed Cw in the 
measured fluid, a frequency dimensioniess-number 
calculating means for calculating a frequency 
dimensioniess-number Fo provided by dividing a 
repetition frequency fPRF with an oscillation frequency 
fo, and a reset means for resetting an oscillation 

frequency f1 or an incident angle a1 to satisfy Fo>4Vo x sin a and fPRF <Cw/2Di as to the 
calculated velocity dimensioniess-number Vo and the frequency dimensioniess-number Fo. 
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£«fc£*v5J:5{c, Aa*fl«RJ£#&#A*ta* (al) ?:BSft5. 

S ^ & ^ ffc fi , IS « Jl 2£ tic ( f o ) SI & /u £ . SRfcSjftfcfcA (al 

) ttAStJf, @^K^^-?;S:faL-C»ftii^*^Sy^-t-^„ 

£i _L <D J; 5 * Ky^StjaWRaEifHcfcifttf, WSi-^^Att^g^fcigffiSrSl&ftl- 

[0014] 

3 ) 

*3 ± 15 A It A * ( a 1 ) tlbSHfcjS^JlftS. 

-r * fc> *> , SE^iH^owrts (Di) , sjBueaflsffojawjRjSft (c w ) ± tr « * st 

/<^^(DA»^ (a) ^AAtSr-^AAfSi, Winm#& Hi Mlt ^Sifr b Ml*. 

mm (v) ^^tti-r^ft^cfEi$*tti#si:. wttiLfcft^gftii (v) *®.mi&mw* <om. 

# X * (Cw) ICTI£L/ciS**S&7£3& ( V o ) fc*tt»i-5iS£#S#7G*C*til^8:i:, 

# D 31 L Jl $t Sfc ( f P R F ) ^^ffijl&m ( f o ) (-TI&LfcJi&ifcM&TcifSt ( F o ) * 

(F 0 ) UBi: 

F 0 ^4V 0 -sina *5 £ f PRF SCw/2Di 

&i*fc-r.k5fc«*S0>36«»i6* ( f i ) fci^Ait^s (ai) %wwt&-t zm^& 
;<;u xwufe^tk t %m ft . m ie se ttm & & ^ m je # st tt . wwcM $ nfcjew&^/v- ^ ic 

5 0 

[0015] 

(f£ffl) 

i$ g « & tc 3£ ( v o ) tJ^i&M&TtiSt ( F o ) tZW-tti-rz-ZX'te. W#gn*s±tJ<» 
tfiSf«i!fc%t (f 0 ) fc o Hie v 

F 0 ^4V 0 - sina 3o £ U f PRF ^Cw/2Di 
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Sr«fc$ji5 i lfR^;v^#K^ft^5llgSiSft (fi) *5 £ Alt A & (a 

1) SrI^^(cS^S-r5 0 

£t±© i 5 ft K y ^7 StJBW«**tHc J: *t , Sifi-T # 3S«JS 8E$fc*3 <£ A$t 3 & 

[0016] 

(»** 4 ) 

-T ft *> , iSb7y^-^^-tl4> i-hy^^fi-ti, ^ci-fv^-^ 

[0017] 

(M ) 

t tf&mz ft* , h 5 m- h 7 zxrn- h 7 > 

tsrt^tts. * <o tc , 10© b^^^v'a-troSIfiE^SIt. ft ® ft @ ^ 
& /w * £ |g Jg -e # £ o 

[0018] 

(»** 5 ) 

m m * if- « 5 = 

gtH#ja:fti?£#;i-cv^5<z>-cfc5o 

[0019] 

(ft* A3 ) 

>.^^ a — f-a»fe«j||Sixfc](i**^A'^©«tt«:B*rt©«*«l**»feKltSE'T?*>*<H* 

g -< ^ F;^*n?Mt«t5 0 ^Lt, f fflJ^fc^Hf^tOiiS^^ Y ;W<7 h ^ 
Stte^ft #*$|J5£^I£ J4, iu IS aft ii ? $: ffl T «E58:fr*p £ 8'J 5£ L- > «£ * « * ^ Ik » 
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[ 0 0 2 0 ] 

ffift<Dm&ftttic&^\<^x . mumfemmizteii zmmfemtt<DmM*mni- zmmmw- 
i- * *> , «*Et ©t rtt (Di) . WLm-^uw^ (Dm^mmm ( c w ) « j: v m * & 

»fiis (v) zwm-r z m±mm»m^m t , v±m*mm ( v ) *«fiij£«iefr*«o« 10 
"g-fcrnm (cw) (cri^Lfcii*is^5c^ (vo) zwrn-r ZT&mm&TzwtWM^M t , 

9 il L J1& tfc (f PRF ) & IS « A & $C ( f o ) t-TBfcUfcJiigtgcSS&TcISc (F 0 ) £ 

( f o ) t & m ic 

F 0 ^ 4 V 0 • s i n a & £ Tf f PRF ^Cw/2Di 

?r^fc-t-j;5i-igs^&m ( f o ) znwtfe-r z> mm$kw(&^\m b , mumftm&ftmm 

[ 0 0 2 1 ] 

( » # * 7 ) 20 

it S SS & 55 ffe ( V o ) b mfe&MlkTV®: ( F o ) IrlffitStt'tt, l»#*6|Blft0>«9i 
i: « -e Q , 

^ffi$nfcii^M<fk^^c(v 0 ) tji^!gcM^7£^(F 0 ) * & re k 

F 0 ^4V 0 -sina *5 £ 15 f PRF ^Cw/2Di 30 

Sr^fci-J:5l-S#^»Alt^S ( a l ) ^SIS:^-t-SAlt^*te^#JiBt, ft! IE # & 
S^fiSff t»LT > SK^$tvfcA«^« ( a 1 ) ic i £ H * St '< /V X ic i s « * 

o 

[ 0 0 2 2 ] 

(ft 8 ) 

femicfe^xffifr$i^ft<DW[mfem&*^Attts^zm : g®.mm^$kb. & n ^ % #■ a 

^ttl^v^T, ttrlEffl^««tcS3»t5*W^*<*:©aiE*S:»[J|[-rsiilE*»l|t#a4:*# 

itsM^Ttssc (v 0 ) b mm^m^Tvm (f 0 ) srmm-r 3 £-c*f±, it *^ 6 *s ± t/» * 
m 7 mm.<D$£w b mmx- & v , 

J?ffi£;h,fcjift«&7ciSc(V 0 ) tJ!S^ctl^7E^C(F 0 ) «: IBfc 
F 0 ^4V 0 -sina *3,tU? f PRF SCw/2Di 

xiswtfe^m b . mmm^mm^^m^^^icML-x, ses^fcit js^v^c 

* m X tb -5 = 50 
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[ 0 0 2 3 ] 

9 ) 

sit * £ 9 k « © * w « , mm mwi&<n * * @ ^ ft h^^^a-t^biti 

*©^o^5^ri, «t#IBW©Wi*iM (Di) % SSfcaEttfoaWftiSS (Cw) *s J: 

*»6>**«e^ (v) «r*ffli-a**M*ttj#* t s j?wbfc*AM (v) *&wfem 

ft* <D m Or $Lm m. ( C w ) U:-C|SfeLfcM«i&7cft (V 0 ) &ffttli-SS&«&7i;ft3*ffl 

^it, ioiList ( f P R F ) z&mmfcm ( f o ) k-c* l ( 

F 0 ) *r*m-*-*ffl«*c*i&7c**tti#ffli: , * W $ ^ fc ii * $S & t£ ft (V 0 ) k M ft ft 

ft tc ft ( F o ) i: £ W t- 
F 0 ^4V 0 -sina *3 <fc IF f PRF ^Cw/2Di 

5 fc»«nft» ( f o ) ^s^^-r^«ftft^^^"R^^ «riaaEflca[«^*S3 
s # a tc *j- l -c , s R ;t £ n fc i§ « ji ft ft ( f o ) \z.£ z \^-cmm& 

[ 0 0 2 4 ] 

l 0 ) 

it * js i ofle*t©»Bfc*fc» Efr^fflftft^a^ft^^^^e^ft^^*^-^*^ 

ItiBtt © « t , ffFlBMJMtt©* 

X «• * « <3 X , flTMJEMfcfcfctt******®****** 5 ******** 

*<T>-f v 9 >y J»Xi.. sKfrEW^WftS (Di) , ^SiJ^cfEfr^coS^ftiS* (Cw) *5 ± 
t/SfS/^^fOASt^ (a) trA^-rs^-^A^^USk, ttlieSit^ii^^^S'J^^S 
*> * * «E 3i (V) *JHH-t-5**aEa*W*Wi:» *ffibfc*A»fEii (V) £MiJ£?5fE 

<**©i8*ft5a« (cw) ic-c^bfci£S«^7cft ( v o ) **ffli-*iifle*i#7G»*a 

fli, Jis 9 S L « ft ft ( f P R f ) £ 3§ S Jl ft ft ( f o ) tcxBfcbfcJSftftilftTEft ( 
F o ) * * W i- « Jlftft»*^ft»ffi*« k < Jim£Hfc5£S*ft7cft ( V o ) t JS ft ft 
IS ft 7u ft ( F o ) t Sr ID IC 

F 0 ^4V 0 -sina Jo±ff f PRF SCw/2Di 

lrifctJ:5lci^ft©AM#S (al) Sr W K 36 "T 5 A W 3 * R £ # W t . milBffttX 
S»*ilJt#SI^Lt, #!£££*LfcAtt£f£ (a 1) Ci5fitft/^^ia5fit 

3 fc ft © M * ft" S'J H3 o ^7iT-jb5. 
[ 0 0 2 5 ] 

(St l l ) 

» * i lE^rolSWfe*^, RffSllftftwiS^ft^^^^^S^ft^^^^^^ - ^ 54 ^ 

ay^^i-feor^friHW^^^Pis^^ + ^Att^^ss^ft^ff^sk^Ksu^sft^^ 
^w^D^^An, «£#:ia*0>*rt€i (d i) , sajeaEflcff^fi^ftj** ( c w ) *s £ 
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a» h * ± ffi m (v) zwm-t z>m±mm&tti^im k . swLfcs*«i (v) &&m%.m 
(om^femg. (cw) i-x&istcmmm&Tim. (v 0 ) & jr a -r mm & ?c isc n m 

SI 9 51 L S & (f PRF ) & IS ig JS & 3& (f 0 ) l-Tl&Lfcffl&tScM&TciSc ( 

f 0 ) zmmi- z m&mmfcTvm&tii^M t . m-ta z ixtcmmm&7c$k o ^ js & & «§ & 

7C w. ( F o ) tSrMC 

F 0 ^4V 0 -sina *5±t* f PRF ^Cw/2Di 

Mfc-f-iplcieW&o^iSJiaM (fi) isilfAltftl ( a l ) ^ffS^tSStl 

*tT$-yr5^*Osft*H-aiJffi7 0 cr;/yAT*fe5 i> 10 
[ 0 0 2 6 ] 

, CD-ROM, MO (^BS^-r^^^) , DVD-ROM, PDiifffcS. 

eaffl n * = > t° =■ - * ft k ^ s:je*«**tncst u , ±e©±5*# 

fe 5 „ 

[ 0 0 2 7 ] 

# * Efc « * Ky^^SCjeWftaESW-omfcOJgfSJcov^-C, 8s B ffi £ # 88 £ -fr & # 5> 
lftBJi--5„ ---e^ffl-TSBBfi, B14^LB1 3f*5. SI 1 EI 3 , 

»c« 5 mmMM <Dmj& *7jii-m&m x * * . a 4 a» e> a e »±» en©* 

OA«:«iIttAlr*tBt-fc5 0 B 7 6> B 1 5 14, Ifrfti^-F^Tl*, £0 £ 

si, nmm K f & mm -r z tz & <d m -e & z * 

[ 0 0 2 8 ] 

( B 1 ) 30 

It $ *v tc m * & /i' * © 5 ^>«B^«*Ji»e?SI+Sixfcffl#&^=»-S:S«b, 88 £ 1H fc 

?L KyP'9S:a i ff«LiilE*W--e*>5o 
[ 0 0 2 9 ] 

«*ai«R3e*a*>«A.Tv^a. ^mmm^.<on^^^^^^x a, tits. 

**5, aE**j|[#atc*s»t5»jr#jsfe»±, (1) , * (2) ict^itv^©t\ 4rs§ 

I" 5 o 

[ 0 0 3 0 ] 

* ® -ft « I? « , 0T»ij4i)«S:4Lt^5. -T to *> , «E{*E*©tfrt« (Di 

) , ^aa^atfr^os^^is^ (cw) ssj:u«]e*SL^^^<oA*tA (a) * aji-t 

- ? At) k . mmmitmm#ifimi£^mfr t>&±mm (v) srjm-j-5*^sEisjmi 50 
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#8i, *u ^tiM^mm (v) zw.miz.mw-* vm^&mg. <cw) ic-cb& lt^m 
^te^c (v 0 ) zxm-r zmmm&.7c&&iii^ & t . m v m u m s is (f PRF ) 

Jl&lfc (f 0 ) icT^LfcJl^^cM^TS^: (F 0 ) £|?ffi-rSJigSl£l&«7Elfcgm#Ja£ 
, »m^JvfciS«M*7C^ ( V o ) fcJS**a&&5c* ( F o ) t &ffl\z 
F 0 ^4V 0 -sina fcit/ f PRF ^Cw/2Di 

Zffitzi- X o \c&Mm®.m. (fx) &W«£1-5*fl««R£ i ?Ikfc*«*-"C^*- * l -c 

[ 0 0 3 1 ] 

s-r, ( f o ) o«ts^/M (D *«t»h7f^ f ; 

jfc«fl:|cA*t3i'bfc***'<;»'*tt* 8^:£iilEfr*«:ffi*xS*i& J « , ll»4* 3 
K It -t 5 . KltLfciafS^/^©?*)« feKWSixfcltoaUfl** (f 

PRF ) ©stiSsa- (i) s: , ^a-M^aasgflr-r*. 

[ 0 0 3 2 ] 

* © ± -e , ^-^A^^aMftiE^^Ms (Di) , Scay^^^^cos^^is^ (c 

w) *s < fctfiB*«'''A'*©A*ffl (a) SrA^-TSo * , S^^^ltLffi^S^litMi* 

bfc*^»Sj$ (v) t « so jt « # * <oaif&m& ( c w ) fc-ci$i.fcji«anfc7G* (v 0 

) » fcfci L , Jl^m«^75^C»ffi#&d5^i9^bjl&iC ( f p R f ) £ « JS & & ( f o 

) ^TR*Lfe»a!i««i»c7c» ( f o ) ^ifflts. *rtf»a**bfca[*«*3c* ( v 0 
) t mmmm^kytm. (f 0 ) t £ us 

F 0 ^4V 0 -sina fcit/ f PRF ^Cw/2Di 

m^mmm^mit. nwtfets htimMm®.& ( f i ) tisfits^;^ (2) ( 

a) ictASt^t. iig W ?£ ^ => - (2) £§:{fU-Cijftj£#*£«y£-t--5o :oi54K? 

[ 0 0 3 3 ] 

(0 2) 

; ^©Alt«l ( a 1 ) tfc5Hfcfii!I45. mm*nM^&izKt> V \z 

^Lt, 3$ « « #c Ifc ( V o ) fcHSERattfCTcSfc ( F o ) i & Mlc 
F 0 ^4V 0 -sina *5 ± U 5 f PRF ^Cw/2Di 
*ifcSh5J:5l:, AltARMIktfAlt** ( o 1) 5rffSSt5. 

« * « & « 3* a « , is si ji & » ( f 0 ) ci««t«^^^ (2) zxMftm < « 1 mc 
ictaxtf, piEi-^<#AitAfto**««:i«iWfcjmiL-c*»feo«*a*^r 

«e t» fe 5 o 

[ 0 0 3 4 ] 

(13) 

ggV^T. |3EoV^tt, |lIli:CDtB^^SrUiW"t"2.o 

&/-?;w*©Att£« ( o 1 ) t>W«Pt»Stt5 r i t t Lfc^i5**5. 1" * *> > ffl 

ttt, Si « « & tE IS ( V o ) irffl&ifcMftTciSc ( F 0 ) t Sr IB ^ 
F 0 ^ 4 V 0 • s i n a * ± 15 f PRF ^Cw/2Di 
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&mtt ztiz * ? kl* ^^R3e#a^»a««* (fx) «t t/ a ft is m ( « 1 

m^migm ^&\-t, sss $ htxiHftft ( f i ) lasnts/^^ (2) & a #t *i 

« (al) t-CAlt**, j@ ^ & m = - (2) 5r§<ILtSSI^1S5ritt5 0 :©i? 

iti «i \c % m l t *>* h <r> m ft # ^sm -e *> 5 . 

[ 0 0 3 5 ] 

(EI 4 ) 

H4uit > «wt^ji««^7Efcv*s:, mmiz m&mm fryzmF * l, soft*® ft: 

«s -HTtte JtC fc , ftjB-fkas-eSJfcVfilieirSrH^UfctO-efcSo i"ftfc>*>, F*^4V 10 
o • s i n a <Di«, B + TM4;feJt0>««T?f4, S 51 fli a* ^ fg f 5 <, 

[ 0 0 3 6 ] 

(0 5) 

I5f|j;, «*tCw/D i o»«Sr, fKttlcj»9igLffl&& (f PRF ) © *f l£ £ IS: ft 
fe, f P R F ^ C w / 2 D i o « « , Ettli*T©il!'!?li > ftM^a 5 ^rtg-Cfc5 0 

[ 0 0 3 7 ] 

(06) 

men, ft * ft & e * <n mm t zvmtsuc hi t , »ft*igfl:#T>r«B;fcfB*i:» & & a* 
si Jsy b it v Ltfcitii, * st it a* "sj ti * * # t? © ^ » an ft a> 5 a» » * - if t- t o r g ^ 

[ 0 0 3 8 ] 

* S3 s 0 ^ 14 « B& 3 as , a-f t iiljRt SftlRtOZiSSrlfLfc Ky^^S 
@#j6^*ffSra«i-Sr<!:tBT^-Cfc^ 0 *©J: 3 S A9: ft rT H * 9* 

^-a-^ffltLti3< r £ as -e # .5 „ 

[ 0 0 3 9 ] 

(Ky^5SCili***l:«-) 30 

H7t^-rKy^ , 9SCje : ffSiaE*W-l 0 J4 , ft IB W 1 lf*3£»ft;ft£&aijftsfcftl 2 ( « 
ft ^ «l ft ) (OatDiS^^SraSftL, flfD*£B#ffl##T-SSB#tcaiJft^#5kWT*;Jb<9, E * 1 

irt&aE4x*»ifflft«E#:i 2©«Ej£**g5«-easfti-5ja#«^*»*w-«3.= y h ( « 

T , Ud f 1 ow3.=.yhiV^5. ) 1 35r«x.-5 0 Ud f 1 o w a. = y h 1 3 (4, ft SI 
£ilE#l 2C»£*MLlcjBot9fS«*» ( £ ft: Ji & lie f 0 ) © 1H * « ^ «r SSfll * 

it z m^&'mm i 5t, « w ft « # 1 2 t a tt $ *x fc @ ^ & /w* ^ ay ft « ^ a> ?> s 
wstufzjg^&^^-^sftL. «ift*i«te*stts««ift«ctt:i 2©fl£jsa-*«r«iftT-5 

Sftftii^MJft^Jffcl 6 <>: , ft a>J ft ofc ft 1 2©fta^*|cS^^t^f felLTf § * 
fiiwa»^ffv\ « jffl ft «IE ft: l 2©»ft*SrWWfe#-t?**5«taai*#®2: L T <*> -vf => 40 
X, CPU, MPU^O^yt-a-? 1 7h ^ <D => > t° zl — 9 I 7 b <T> & Jl & V^^W 

ft m -zj m K m at mm i st, «e ft is w 1 lft^acixs&a'jftsfEfti 2©sjgji^mT- 
fcss^^^gft^iciift-r^ji^^cii^isft^i&i 9 t*^-rz>* 

[ 0 0 4 0 ] 

2 0 i: , l-jy^i^a-f 2 0?r*PS^-yr5{f#^^^i LTOjBlfflTyT' 

2 i i^tts. ipgfflr^^2 i ii » ffim<om*m$Lm i 0 tf>S5v{t-s§-£3§££-fr-5^ 

St S§ ( * v > ^ - * ) 23i, rrof 3 ^b©f gftf SrgT^iD^iWi ( i / f 

r p f ) rtlc/<;i/^tttffi^t5x? 2 4 ( 3£ iSc F r p { ) ilriiti^. * 
It, :oll^itST-J ) 5JiigI7y/2 l *»e>3fK©S3)c»«i* f 0 ©/^^1«« 50 



(16) 
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ft ft h 7 > * V =■ - 2 0 ~- A 73 £ 2t 5 <, 
[ 0 0 4 1 ] 

jg^ft h^^*^* — *2 o(i, ^< ^ * ® ft -*§• © #q t- £ k> m*m&%L t 0 

« t? & # V & ti £ A/ if «F ft V> E ittt © tT - A T* 5 o 

h 7 V * V » - * 2 0{iitSft^S:*^-C*3'9, «**h9V^^»-1>-2 0 M: S§ 

T^5=?A©m*ft^#©^-^^*^^fc^fc9, £ MJ S «E # i 2tttff^fy 

[ 0 0 4 2 ] 

fitS hyy^v^^-t 2 OlcSfl^tlfcS^Sx^-ii, S*tft^->-^^-2 7 l£ T g 
ft £ t©RJt«l/V-^-2 7 CTx3-i*«*^a£*4ix5. r^^^-fl^ff 
*<B#2 8-CiatB$;h,fc«, ADf IS 2 9 5rIoTT^?;H^n5„ L T , 

x 9 /v -ft $ n tc *f ? )v => — ft ft M M ft * W" ao @ SS 2 6 \Z A 73 £ ti <b . 

«e3a^*w-aiHiK3o»c:tt x ^mmr 2 n>?>oi*sssf 0 comMft-^xv 5 * 

5 . 

[ 0 0 4 3 ] 

$ T , St f£ K «= 1 l^^IST?fe5i^©^©tf i^f S©S*i$tf 0 »l/2fc 

rroSStl^SSfSi 9li> SdlLfcj!)0fiffi7y7*2 1 % <D%<aMm T >- ^ 2 1 o 
**J««*«:g»3*Ti!SK£^1££i-3»fi«i£*pr3E3£«3 1 i , r <7> 31 « Jl ft 3£ 
^Tf St 3 1 *a - iF^lfjSLfcffiHrt ( 09 X. fi , 2 0 0 kHz~4MHz»^« 

ffi^rt) -t?«ISiSltnr^St3 1 S:t^$t5S*SSEtf t 3 2 sftfrSB 

f 1 1 rt(Di^ffl«i^R«$ix5fif !Sx = -5rSffit^Sltt^'>-^2 7 i, g It 
Lfc«fft^ = -'ff-«-?riii|S*5J;U ? m^-r ; 5±i«S2 8 t , ^ ©if 2 8fS#JJlf: 
S^jS^=r-{f-^^5fi^^tttiiLTiati1- ; 5Sltft5tfttta#S3 3 i , roKttftSt* 

[ 0 0 4 4 ] 

i©i 7ti^$^fc)ISiI^tSfSl 9ii, Rltj!S3SSSiiifS3 3> « g Ji ft & 
»f|||3 l*£©tt«flsflnci:9, aft # IE 1 1 roiSlcMLT*«Wia^tlr4C 

$-ar.5ftjajift^^^«i-s 0 K^s^tfcSiijift^cti, »«fltt*Rra£S&«3ia»fe© 

ftiijlftfcwatft^^^^^Stft h 9 > * i? =■ — 2 0 frbmM£ixZ>r>T^ %ftf£R 
M$LS/Nit$:mi%-rz>~bft-?%, SWST'fe5itSx=i-f|-t5r^:#<5!5rt^ 

* 1 l©SSi*a*#*fc:i«<, *»!5cSKfiiIS:#5i i:i s -e#5. 
[ 0 0 4 5 ] 

ft *5 , StiSt h7^Xv>a-i)"2 0 ^6^S*^5it!S^a#Ef 1 irt^^^-Xtc 
IS ffi $ -Br 5 fc * , SISF7>'^^a-t2 0iS*Ef 1 
fcfeS£tf; 3 5 $*5o 
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[ 0 0 4 6 ] 

m 8 (A) (C^-TJzpl-. itfth7y^-^a-f2 0 5rEfl 1 ©^W^IrI l-t S 

MJa&mfo <*>jS : § : 2£^/J'*£Alt$i£5i:, r<0«tfift''«;i';*»±aiJ£ilSlML_k©tt»j£ 
jffittl 2 fc — fcilio-CK«*L, 08 (B) i" J: 5 IC , 

-a i4oTl^$F7y^^a-f2 0 td^nSo 

r r -e , 08 (B) K 33 «■ 5 ft * b it , i@^ : i6/-«^^Adt{S!lrol ! iSt?s*ti-5#fiSlt3i 10 
a - -e fe 5 „ * ft n c it , s^tftiJ^^-estti-^^-asit^^-TfcSc itsh^ 

■? h mzmm mfeMML ^ r mmftft Zftm-t z t . 0 8 co ©±5tii$ 

*X5 0 ^ <D »K i$ # * fi , Ud f 1 h 1 3 0M#:jgft#«J;£#©l 6 T* $1 -T 

[ 0 0 4 7 ] 

t5i, atfr i 2«pic»:£a>sv*w: — asa-^wsatfl: ( 09 a. »i as f& ) laotstt^t 

jg^S^^-irftO, r»SlfiSx3-©JiiS # SE & fc: it 0>I L 7c * # £ fc It H « # f 7 20 

fen, rrT-Scji^^m-^^EWi io*g*fiKldi. &«!l^tft#l 2 <o Sfc * £ n£ p B l 
(S#t*i!)5:tistt3, toiHittloSto^Tii, lWJfibfcS: (1) . 5£ (2) 

[ 0 0 4 8 ] 

4 S3 , S; (2) t«t 9 , K 5 '7*7SSt$«itH Oli, tt SO £ «E f* 1 

2<DSfc;h,<E>^|!f!#tfitr^B#, Iilf5 Oms e c~l 00ms e cgft^fk^jlftlcTW 
5;ii:i?J5 t tt SO £ git # 1 2 W: E (Rf) 1 lF*3C5»it;ft,-CfcoT'b, 3fe ^ * ft * K 
IWtirn*^*^-^, #»ii^^V7"©fil • ^Jk^i*fSK«)/igb#*^ff4t5 1 30 
It f± , ifc#©^Htt#J£ttttllBT = #5E#*«: , t>o-CV^;&s» r © Ky 7"7S;if SI 

* w- 1 on, ajg««oaE3a»*srwiHi«feff-c»^'^*«)ari:asT?#5«>T?» ^ au ^ gfe 

# 1 2 vffim.* mistkn. # & % wnzu pi z m & -r , Efln:«Si<*ft5ri:^Tt5 

o 

[ 0 0 4 9 ] 

I© K-7 7 , 7^at StltH OH. «a£ifciliiKI£«#f£i 9CJ:oTifit«b7y^^ 
3 .--7 > 20*^fe^S^tL-5a : g : jScoS*:jl&^C^, 200kHz a»fc»MHz ( 00 X. US , 40 
2MHz) * -C , 5kHz*|*lCg|i|fi!]|CiSSt«-C^5tO-efc5. 

jgf&^ffiffijSilfstgHi, 2 5 0 m m @ <D T ? 3/I/Ef © - ^iC^^VU^SiSrSfciZi^ 

, rro;*^>u;**<©S*W~jt^iRh7^*^a--i>-2 04:K:«i-5 o fit, X # 

ft *• n o 

[ 0 0 5 0 ] 

(09) 

je#j£<7)MESafi||^-Cf*, .*-r:/V'^gi(£>lgff#9. 5mm, 1 1. 5mm, 1 3. 0 
mmOZi||;«f Lfc, * ft , If t I- 7 >^ - t 2 0 i> «IJ}l5«f S©S 

# Ji i£ & H , 0. 25kHz, 0. 5kHzj3iyiMHz(D£aSHfc, 0 9 fi , 9 50 
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53 3& S ft H £r , 0. 2 5kHz tfh, 0. 5 k H z # i , 1 MH z «! j tt* Lt^5 
[ 0 0 5 1 ] 

(m i o ) 

MJ¥9. 5 mm, rttl 5 0 mm©Kf fflia 5«#Ef Irfflf L, lMHzOifiSS: 
h7V^^a-t2 0tf>ib3§«£;Jx£S#Jijgg£f 0 * s 9 1 0 kHz 5 R ^ L 

, WLmfeffi#<r>m&ft*i *fflfeL,ito bios, ^<Dm^m^x-nhixtzwm^mw-<om 

«a^«ft:©SE3«^*©f|-j||^tt, «fc # R * S3 3 f '£> «B fl» # W « (0~6 Omm 
5 0mmO$5HtLfc o ^lt, Jfctt«*A-Xfc s F*&«£iSa , *ftl!l (HfO) 5r«fc„ 

£©sp*&aEiS#*&ftiftoa»k, ^issft^^-^^SEffisti lftT-a^tsitiaoT, 

St ft IE 1= l lrt*r»Eft5:R»J£«£ft:i 2 ©atilrflS J; < , ttttttilctitt 5 r i 

# t? # 5 o 

[ 0 0 5 2 ] 

(mil) 

B11I4, m 7 t£ ^ L tz K y 7* 9 itiS^ jfi flt * W" «> '< V ^ - v- 3 V T- & 9 , Ky^5Sfi 
W8i»£*tl- 1 0 AtlEt. 

ft ft IE « 1 lrt(CA»^5SWffi^^*wft^Jii&ifc£S£-t-5ftfc , Mc > K««©S/ 
Nttlrl*]±§t5*fti: LT, JSUfft^teftftlEfl lo«**r*^4*T#*WSiiia 
#i C £ -fr -5 , iv^*S^#A.?>h5. b^^um^Wicit.^ftia^lloffiffSr^ 
-ft^-Br^^fefi^^ffi-CfoS, r ■? , ftftiEl : lloaJ¥£^fc£^S<^<fc*&^&#S 
i LT, ft ft E «= 1 l^^i-?,a ; t&l>7^^v ? ^--9-2 0i7?m i 9#ttftS^^ft$-tir5. 
^^^{ixfc'bro-ffcSo -f- fc> *> , iStSh7V^i? a -t 2 0 WAlf^Sa SriSS 
ft ft IE W 1 l»^Ji:ica-a--t-5S : a : &»A#t^SSrSt!)^l-S^t?# ; 5Att^lBS 
R £ ^ © 4 0 Ks/^^SfcS^ifcftfitf 1 0 fc-CfltS-feir-CV^fcHSSftajtSJe* 

11 9i«»ltV^. nrt?, if jS h7y^v>a-f 2 OjJ^ilJtlSatftroA 
W^SaJi, ft ft IE If 1 i©**ffi©Si£ifc*3VW4SEffifc»mfc:JBj*£ix5££-e*> 

[ 0 0 5 3 ] 

Att^IS»SS^#S4 0tt, ft ft IE t= 1 1 K# t T»«i» fe» 9 tttt S ft t t 

fc ig f & h ^ >- X v> ^ — f-2 0 t , r (75 iS f h 7 X ^. v? =■ — f- 2 O^tj^I^JlSSf 
jK^/v^©A«tA«oS:WSERSpnil*AW^lX*««4 1 ^ifcfg/g^HfcAM^O 
*E H ( « *. tf , 5 ~ 4 5 « ) tf , AltfilEll««4 1 Srftf^§*5A«^S«tSS#t 

[ 0 0 5 4 ] 

r©A«*aiSS?14 Ott, Att^^m^#4 l(£<fco-CftftIfi!<l ltttSlf 
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&h 9 + 2 o <d & 9 h m=g$i<D a at *s m <* & m 5 ~ 4 5 £ 

0«SH-eae^***ifc^-e#5. ft # W lc H: , 01 llcTBl^i-5J:5{c, A ft *S & & 
^#4 l^e 3 tii^$^'5ttl^ft-§-{cJ:o-Cx-r5/t' , >'^'^e — * 4 6 Sr IE ft £ -£ . O 7- 



©Ifflcf Lt#i65Siiat*4C5ftl*^It Lt, Altft!SlS^fS4 OUT 

r j£ * *t s . m^&^fr * <d mtiUk&te z. z ^ t < , »ff«r«jawfc3Efl:$*T#*w 

;* # A ft £ H , + a-fcR*t»S/Ntt:4:«*«-e#*©-e, jg^&^^-riSRltL. 4ft 311 £ 10 
iSfE«ci2©flEiS^**5J:tJ e «E*«:jEfl|{c»«J:<jaj&-c»#S 0 
[ 0 0 5 6 ] 

* # , tiLfcA»^sistfS4 o©«tg, -r * t> , jatfjftoAJtft***^*-* 

irr^T, tfr5*Lfc:A*tA»l»ERJS*&4 0H:, 1^ C < Iftl Lfc^fttl^S^f 1 1 9 
^^ItlTfc^o *jgAtt3fti5 £ * il & ft & i lbMK:3& Etts; 

ffitt < < /£5*3^ ixiSfcS. ^-Oipii^tli. AitAflEir/h*<W:^b» S ® Jl & 20 

[ 0 0 5 7 ] 

m 7 a» ei i ltcisv-c^LfcKs/^^sijSWStsffian-i o , 1 o Ait, aa n m l & 

[Rji^-tir-S-tiCiE^i-So * - T? . N^<Ofi#^h^^Xv? 3 .--^2 0S:jiftft:iHl : ll 
[ 0 0 5 8 ] 

£ T , E W l irtSr«EnsttMJ£«E<*:i 2 $6 ix # , ^W^lBjOgft^T'^S^^^^^e 30 

<D Mfc v r , v e^iafl5tt5^ v x>> v r = v 6 t ^0 , Sltfllilfift 



a*t5:i#tts. -(Dm^mui 8 ic f* , « aj je «e # 1 2 oei 1 1 ^ <o m 5t jh m 



mi 2 a» e> h 1 4ic^i-K5/7°7Scei i ^»s*w-i obh, 2 ©in^sft 

E * l it»L-C¥ffe4v>t^, 09 *. fi SfE # E W l irt-ei6lHliifEjJS£i:-C^3.fc5fc» 
^tfcott, IE Hfc fc Sft i£ , «tlr^ttlt5r tiSTf 5i 9 tt5fcft©t,OT?fc5. 
09 x: % @i 3 ic *3 T ^ i" i£ a? -< 9 h;W3li, «c # E W 1 1 I^Ltffif »ftv\ 

^ V 3 (c » o T ^ H T 51 j& (c ig ^ & ^ R It L , ^GDiS : g : &R#t^ = -£jg ; § : & h 7 ^ 
^i?a-t 2 OO^^gflLfcitS. t5t, IS^n/l'VSli, «IE E * 1 l »c «■ 

[ 0 0 6 0 ] 50 



[ 0 0 5 5 ] 



[ft 3 ] 




[ 0 0 5 9 ] 



40 
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0 joiUtfZOiStS h^>'^v 7 =--f-2 0 a £ »4 , ft ^ ft <D & M^T Z & 
^IfflltiS hyy^v'a-t 2 0 a It, SS't^ V 4 N V5&*ft5:i2:riS 

[ 0 0 6 1 ] 

ft *5 , Hi 4lc*lV^T, i©^lfiJg1»l=:«aJ(S*jfih9^^^3--"9-«)#^t-oVj-CKM 

a -t20at. ^Jl?. h7y^v>*-t 2 0, 2 0 a t t »» S * 5 h 5 ^ 

=. — i^-Siil^*4 6i:^{i^TV^5o ^L-C, t© h 7 ^^i?a-t8iii4 6 li, 9$ 
— l-7yx?a-t2 0 *5 £ 15 If? — h7^^v ? =--f"2 0 a t 5 Sf jS 

h7^^v?3. — 1J-2 0, 2 0 a [C {4 , ^ HSltS I'V-^ 2 7, 2 7 a t > IS^<^ 
h**fflfft4 7, 4 7 a i:^ii^fettT*3t), SfE i8 -< * F^IIKfS4 8 a* & & "< ? h 
7 v^tti^^4 7, 4 7 a^£-3i^T*ffl3ix*jS£'<* h*©^? h ft *» , * » W ft 

[ 0 0 6 2 ] 

mi 2 e> sa i 4 Ky ^^satjfiifEifn oBiana, &mfeffi# 1 2 <o git n 

, jE * ft * j£ , Si^IWtKiiit-n. 

ft *3 . |-©Sf«l-7yX-^-t2 0 *S .£ I* US — ©ifS h7>'^v , a-t2 0 a £r 

-ai: tti© Ky^5aatsiiin o bst, as & ie 1 i <d *g m % m ^mm&w. £ 

[ 0 0 6 3 ] 

[ % W <7> % * 1 

«Sri»ttfcJHil L T & ffl "5J IE ft Ky^5a«tiSSEltl-«r«ftt5 - t # X # . 

* ? ? % mm -T z> ^ t & x z tz a 
[ 0 i 1 nife7Mo*j&£^i-i&&i2i-esb3o 

[0 2] *«SJ^1B©«^Sr^i"«tJfeB|-Cfc5. 

[in 3] nmmm<Dffii$.%:^-t i (&&mxhz>o 

[|4] ^tttC3lie«^7Emv*^, ^WicJljS^c*S*7cmF*5rS:^b, S'J * ii ft 2* 
«I #g ft ffi i: , * iS ft * 5 "C # ft ® m t ^m^Ltzh^Xh^o 

us] «#tccw/D i ©»sir, wtn^m <o mvm&rn. (f PRF ) <oM$t*m;&t, 
, Si] 56 * H ft 3 s rT ft « * t , **fl:as-c**v>««fcfcH*Lfct>©-e*>*. 
[ HI 6 ] ftiW^Ef ^©ffl^l-itT, PJ * iS ft 3* "I ffi ft ffi ^ i: , * M ft 

[ 111 7 ] HJfcJBtt©^ — KP^TfllritSr^-rH-efcS. 

[ 111 8 ] K v -f 9 5^ffiW^«fE*f+ CO ^iliSrRfflt 5 ft £> 5 „ 

[0 9] S : g : &<oMffiSj!^!^<O#J£r^-f-0'efc;5o 

[0i o] mfenwix'ftbfttc&mj£ffi#<oftffi¥-®ffi&fttt<Dm&*7iki,tz-b<oxhz 
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